We investigated undertaking behaviour in the desert leaf-cutter ant to determine whether colonies show undertaking specialization, how task specialization is regulated and the consequences of specialization on colony performance. Task specialization has been hypothesized to be a result of internal physiological or genetic factors that govern worker behaviour. On the other hand, it has been suggested that task specialization could be a result of spatial structuring of workers allowing only a subset to have the opportunity to perform certain tasks. To test between these two hypotheses, we experimentally introduced dead ants into laboratory colonies with individually marked workers, and recorded all encounters and undertaking behaviours. Workers demonstrated individual specialization, in that some workers removed the dead ant more frequently than expected from encounter rate. Although individual workers differed in their opportunity to perform undertaking, this did not account for the specialization. These results suggest that undertaking specialization is governed by internal differences among workers. In addition, undertaking specialists removed corpses more successfully, and in the largest colony, more quickly, than nonspecialist workers, indicating that internally governed specialization is an important part of overall colony efficiency.
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Division of labour is a fundamental attribute of social systems. It arises from individuals dividing work and specializing on separate tasks. In social insects, division of labour occurs in three general ways. In some species of ant, work is divided up among workers of different sizes. These polymorphic workers have evolved to perform specific tasks; for example large soldier ants perform colony defence. The second main division occurs among workers of different ages (temporal polyethism), where workers progressively switch from tending brood, to nest maintenance and finally to foraging, as they age (Wilson 1971; Seeley 1982) . Lastly, division of labour arises due to task specialization within age cohorts, in which a small fraction of same-age workers perform the majority of work of certain tasks. For example, only a small subset of workers removes dead nestmates (undertaking) (Visscher 1983) and guard the hive (Moore et al. 1987 ) in honeybees. Presumably, this behavioural specialization increases the overall efficiency of the colony because workers that focus on and repeat a certain task will perform it more reliably (Oster & Wilson 1978) .
A
central question about division of labour is how individuals decide what task to perform (Gordon 1996).
Currently there is debate about the relative importance of internal and external factors in determining working task performance (Franks & Tofts 1994; Robinson et al. 1994) . Internal factors such as hormones are known to influence temporal polyethism and task preference (Robinson 1992) . For example, an increase in juvenile hormone levels correlates with initiation of foraging in honeybees (Huang & Robinson 1992) . In many social insects, workers with different genotypes perform different tasks, suggesting a genetic influence on worker behavior (Page & Robinson 1991; Stuart & Page 1991; Carlin et al. 1993) . It has been suggested that genetic differences mediate the internal differences among workers, such as affecting hormone levels and sensitivity to environmental factors (Robinson 1992).
However, attributing task specialization solely to internal causes assumes that all individuals have equal opportunity to perform or reject a task. This assumption is often not met in social insect colonies because of spatial structuring of workers within complex nest configurations. Thus, not all workers encounter the same stimuli or have the opportunity to perform the same tasks. A recent model proposes that what appears to be task preference could result from spatial organization in the nest, which limits worker opportunity to perform certain tasks (Tofts & Franks 1992; Bourke & Franks 1995) . This principle
